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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following Is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 10, and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Crozier et al. ("Crozier") (US Patent 5,742,927). in view of Itoh et al. 
("Itoh") (US Patent 5,757,937). 

Regarding Claim 1 , Crozier discloses a noise suppression apparatus (Figure 4), 
which can remove an inutile noise from an input signal comprising an object signal and 
the inutile noise mixed therein to output the object signal (Crozier discloses noise 
reduction and noise over a speech signal, i.e. object signal) (Column 1, lines 9-12), said 
apparatus comprising; a time/frequency conversion unit which converts the input signal 
into an amplitude spectrunn and phase spectrunn by frequency-analyzing the input signal 
in each frame (FFT, reference 3); a noise-likeness analyzing unit which determines the 
noise-likeness of the input signal frame references 5 and 6); a noise amplitude 
spectrum calculation unit which calculates the noise amplitude spectrum from the input 
amplitude spectrum of the frame on the basis of the result of said noise-likeness 
analyzing unit (reference 6); a spectrum correction gain calculation unit (references 8, 
7\ 8\ 9\ 10', 21, and 22)) which calculates a noise amplitude spectrum correction gain 
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(output of reference 8), on the basis of the input amplitude spectrum (input signal 1), the 
noise amplitude spectrum (output of reference 6) and a first predetermined coefficient 
(a1), and which calculates a noise removal spectrum correction gain (output of 
reference 22), on the basis of the input amplitude spectrum (signal 1), the noise 
amplitude spectrum (output of reference 6) and a second predetermined coefficient (02); 
a spectrum deduction unit (reference 7) which calculates a product of the noise 
amplitude spectrum (input from reference 4) and the noise amplitude spectrum 
correction gain (signal from reference 8 to reference 7), which is sent from said 
spectrum correction gain calculation unit (8), then deducts the product from the input 
amplitude spectrum so as to output a first noise removal spectrum (output of reference 
7); a spectrum suppression unit (reference 20) which calculates a product of the first 
noise removal spectrum (output of 7) and the noise removal spectrum correction gain 
(output of 22) so as to output a second noise removal spectrum (output of 20 to 10); and 
a frequency/time conversion unit (inverse FFT 10) which converts the second noise 
removal spectrum to a time domain signal. Crozier does not disclose the noise-likeness 
analyzing unit performing linear predictive analysis on the input signal. Itoh also 
discloses a noise suppressor apparatus using spectral suppression including analysis 
circuit 20 which comprises a linear predictive coding analysis part 22 for determining 
whether the input signal is speech or noise signal (Col.4, lines 51-62) and determine the 
power spectrum of the noise and speech signal (Col. 5, lines 23-35). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
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made to use a linear predictive circuit to determine noise and spectral power in an input 
signal as taught by Itoh. 

Regarding Claim 2, Crozier further discloses said spectrum correction gain 
calculation unit comprises, a spectrum correction gain limiting value calculation unit (22) 
which calculates spectrum correction gain limiting values (Crozier discloses correction 
limit of 0 as disclosed in Figure 3 and equation on Column 4, line 31 when H(u))=1), on 
the basis of the input amplitude spectrum (signal input 1) and the noise amplitude 
spectrum (output of reference 6), which spectrum correction gain limiting values limit the 
correction gains of the noise amplitude spectrum (signal from 8 to 7 limited at reference 
20) and the noise removal spectrum (output of reference 22); and a correction gain 
calculation unit (22) which calculates a noise amplitude spectrum correction gain and a 
noise removal spectrum correction gain (signal from 22 to 20), on the basis of the input 
amplitude spectrum (input 1), the noise amplitude spectrum (output of 6) and the 
spectrum correction gain limiting value (Column 4, lines 31-39; and figure 3), which 
noise amplitude spectrum correction gain corrects the value of the amplitude of the 
noise amplitude spectrum (output of 6 corrected at reference 20) in each frequency 
component (figure 3 discloses reference 20 as a function of oj, i.e. frequency), and 
which noise removal spectrum correction gain corrects the value of the amplitude of the 
noise removal spectrum for each frequency component (Figure 6 discloses correction of 
noise removal spectrum at reference 20 as a function of u, i.e. frequency). 

Regarding Claim 10, Crozier discloses a noise suppression apparatus (Figure 4), 
comprising: a unit for determining noise amplitude spectrum of an input signal from 
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noise-likeness of the input signal (references 5 and 6), the input signal including a noise 
component (input 1); a unit for calculating a noise amplitude spectrum gain based on an 
input amplitude spectrum of the input signal and the noise amplitude spectrum 
(reference 6), correcting the noise amplitude spectrum gain with a predetermined first 
coefficient (ai) to obtain a noise amplitude spectrum correction gain (signal from 
reference 8 to reference 7), and calculating a noise removal spectrum correction gain 
(signal from reference 8 to reference 7) based on the input amplitude spectrum of the 
input signal (input 1) and the noise amplitude spectrum (signal from 6 to 7); and a unit 
for performing (unit 7), with respect to the input amplitude spectrum of the input signal 
(input 1), spectrum subtraction based on the noise amplitude spectrum correction gain 
(signal from reference 8 to reference 7) and spectrum suppression based on the noise 
removal spectrum correction gain (signal from reference 8 to reference 7) to thereby 
remove the noise component from the input signal (Crozier discloses noise reduction, 
i.e. removal of noise component; Column 1, lines 9-12). Crozier does not disclose the 
noise-likeness analyzing unit performing linear predictive analysis on the input signal. 
Itoh also discloses a noise suppressor apparatus using spectral suppression including 
analysis circuit 20 which comprises a linear predictive coding analysis part 22 for 
determining whether the input signal is speech or noise signal (Col.4, lines 51-62) and 
determine the power spectrum of the noise and speech signal (Col. 5, lines 23-35). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a linear predictive circuit to determine noise and spectral 
power in an input signal as taught by Itoh. 
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Regarding Claim 1 1 , Crozier discloses a noise suppression apparatus (Figure 4), 
comprising: a unit for determining noise amplitude spectrum on an input signal from 
noise-likeness of the input signal (references 5 and 6), the input signal including a noise 
component (input 1); a unit for calculating a noise amplitude spectrum gain (output of 
reference 6) based on an input amplitude spectrum of the input signal and the noise 
amplitude spectrum (reference 6), calculating a noise removal spectrum correction gain 
(signal from reference 6 to reference 8 and 8') based on the input amplitude spectrum of 
the input signal (input 1) and the noise amplitude spectrum (reference 6), and correcting 
the noise removal spectrum correction gain using a predetermined second coefficient 
(□2) to obtain a noise removed spectrum correction gain (signal from 8' to 7'); a unit for 
performing, with respect to the input amplitude spectrum of the input signal (input 1), 
spectrum subtraction based on the noise amplitude spectrum gain and spectrum 
suppression based on the noise removal spectrum correction gain to thereby remove 
the noise component from the input signal (spectrum subtracter T), Crozier does not 
disclose the noise-likeness analyzing unit performing linear predictive analysis on the 
input signal. Itoh also discloses a noise suppressor apparatus using spectral 
suppression including analysis circuit 20 which comprises a linear predictive coding 
analysis part 22 for determining whether the input signal is speech or noise signal 
(C0I.4, lines 51 -62) and determine the power spectrum of the noise and speech signal 
(Col. 5, lines 23-35). Therefore, it would have been obvious to one of ordinary skill in 
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the art at the time the invention was made to use a linear predictive circuit to determine 
noise and spectral power in an input signal as taught by Itoh. 

3. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crozier/ltoh as applied to claim 2 in view of Lockwood et al. (Hereinafter "Lockwood") 
(US Patent 6,477,489). Crozier/ltoh discloses a apparatus as stated apropos of claim 2 
above further disclosing smoothing a frequency spectrum by taking the average of 
several surrounding samples and averages when speech in not present, i.e. noise 
spectrum (Column 3, lines 15-19). Crozier does not disclose taking the average of each 
frequency band and using them in place of the input amplitude spectrum and the noise 
amplitude spectrum. Lockwood discloses a method and apparatus for suppressing 
noise in a digital signal (Figure 1) including a spectrum band dividing unit (12) which 
divides the input amplitude spectrum sent from a time/frequency conversion unit into a 
plurality of frequency bands and calculates the average spectrum of each frequency 
band, and divides the noise amplitude spectrum. Lockwood discloses taking the 
average of the spectral components of the signal in bands (Paragraph bridging columns 
3 and 4). Lockwood teaches that this averaging reduces fluctuations between bands by 
averaging the contributions of the noise in the bands, which reduces the variance of the 
noise estimator. Lockwood also states averaging greatly reduces the complexity of the 
system (Column 4, lines 11-15). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to take the average of each 
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frequency band in order to reduce fluctuations between bands and reduce the variance 
of the noise estimator as taught by Lockwood. 

4. Claims 4 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crozier/ltoh as applied to claim 1 above in view of Chan et al. (Hereinafter "Chan") (US 
Patent 5,668,927). 

Regarding Claim 4, Crozier/ltoh discloses an apparatus as stated apropos of 
claim 1 above including smoothing the spectrum of the input signal (i.e. spectrum 
smoothing coefficient unit) when speech is not present (Column 3, lines 10-17). Crozier 
further discloses the spectrum correcting gain calculation unit comprises a correction 
gain calculation unit (references 7, 8, 7', 8\ 9', 10', 21, and 22) which calculates a noise 
amplitude spectrum correction gain (output of 22) and a noise removal spectrum 
correction gain (signal from 8 to 7), on the basis of the smoothed input amplitude 
spectrum and the smoothed noise amplitude spectrum (output of 6), correcting the 
value of the amplitude for each frequency component of the noise amplitude spectrum 
(subtracter 7), and which noise removal spectrum correction gain is used for correcting 
the value of the amplitude of the noise removal spectrum (reference 20). Crozier does 
not disclose smoothing the spectrum in the time and frequency base. Chan discloses 
an apparatus for reducing noise in a signal by spectral subtraction (Figure 1) including a 
soft discrimination suppression unit 20 (i.e. spectrum smoothing unit) which filters the 
signal along the frequency and time axis (Column 10, lines 47-50). Chan further 
discloses the smoothed signal used for spectrum correction at unit 23. Chan teaches 
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that smoothing in the frequency and time axis has the effect of eliminating any circular 
convolution aliasing effects and limiting the rate of change of the filter in suppressing 
noise bursts Column 3, lines 47-56). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to smooth the signal in time 
and frequency base to eliminate any circular convolution aliasing effects and limit the 
rate of change of the filter in suppressing noise bursts as taught by Chan. 

Regarding Claim 8, Crozier further discloses the spectrum smoothing takes place 
at noise store 6 which is based on the signal from detector 5 (i.e. noise likeness 
analyzing unit) (Col. 3, lines 8-20). 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Crozier 
as modified as applied to claim 4 above, and further in view of Lockwood et al. (US 
Patent 6,477,489). 

Regarding Claim 5, Crozier further discloses a spectrum smoothing coefficient 
calculation unit (Column 3, lines 12-21) which calculates smoothing coefficients for the 
input amplitude spectrum and the noise amplitude spectrum (Crozier discloses 
averaging signal of Py(w), i.e. signal containing noise and input amplitude (Column 3, 
line 17), on the basis of the input amplitude average spectrum and the noise amplitude 
average spectrum from the time/frequency conversion unit (FFT 3). Crozier further 
discloses a spectrum smoothing unit (reference 5 and 6) which calculates a smoothed 
spectrum based on averaging (Col. 3 lines 15-17). Crozier as modified does not 
disclose a spectrum band dividing unit which divides the input amplitude spectrum into a 
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plurality of frequency bands and calculate the average of each band. Lockwood 
discloses a method and apparatus for suppressing noise in a digital signal (Figure 1) 
including a spectrum band dividing unit (12) which divides the input amplitude spectrum 
sent from a time/frequency conversion unit into a plurality of frequency bands and 
calculates the average spectrum of each frequency band, and divides the noise 
amplitude spectrum. Lockwood discloses taking the average of the spectral 
components of the signal in bands (Paragraph bridging columns 3 and 4). Lockwood 
teaches that this averaging reduces fluctuations between bands by averaging the 
contributions of the noise in the bands, which reduces the variance of the noise 
estimator. Lockwood also states averaging greatly reduces the complexity of the 
system (Column 4, lines 11-15). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to take the average of each 
frequency band in order to reduce fluctuations between bands and reduce the variance 
of the noise estimator as taught by Lockwood. 

6. Claims 6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crozier/ltoh as applied to claim 2 above in view of Chan at al. (Hereinafter "Chan") (US 
Patent 5,668,927). 

Regarding Claim 6, Crozier/ltoh discloses an apparatus as stated apropos of 
claim 2 above including smoothing the spectrum of the input signal (i.e. spectrum 
smoothing coefficient unit) when speech is not present (Column 3, lines 10-17). Crozier 
further discloses the spectrum correcting gain calculation unit comprises a correction 
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gain calculation unit (references 7, 8, 1\ 8\ 9', 10', 21 , and 22) which calculates a noise 
amplitude spectrum correction gain (output of 22) and a noise removal spectrum 
correction gain (signal from 8 to 7), on the basis of the smoothed input amplitude and 
the noise amplitude spectrum (output of 6) and the spectrum correction gain limiting 
value (Crozier discloses correction limit of 0 as disclosed in Figure 3 and equation on 
Column 4, line 31 when H(tjj)=1). Crozier does not disclose smoothing the spectrum in 
the time and frequency base. Chan discloses an apparatus for reducing noise in a 
signal by spectral subtraction (Figure 1) including a soft discrimination suppression unit 
20 (i.e. spectrum smoothing unit) which filters the signal along the frequency and time 
axis (Column 10, lines 47-50). Chan further discloses the smoothed signal used for 
spectrum correction at unit 23. Chan teaches that smoothing in the frequency and time 
axis has the effect of eliminating any circular convolution aliasing effects and limiting the 
rate of change of the filter in suppressing noise bursts Column 3, lines 47-56). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to smooth the signal in time and frequency base to eliminate any 
circular convolution aliasing effects and limit the rate of change of the filter in 
suppressing noise bursts as taught by Chan. 

Regarding Claim 9, Crozier further discloses the spectrum smoothing takes place 
at noise store 6 which is based on the signal from detector 5 (i.e; noise likeness 
analyzing unit) (Col. 3, lines 8-20). 
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7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Crozier 
as modified as applied to claim 6 above, and further in view of Lockwood et al. (US 
Patent 6,477,489). 

Crozier as modified further discloses said signal spectrum smoothing coefficient 
calculation unit (Crozier, references 5 and 6), said spectrum smoothing unit (reference 
6), and said spectrum correction gain limiting value calculation unit (equation on Column 
4, lines 31-39) and said correction gain calculation unit use the output from reference 5 
which calculates the average of the signal spectrum. Crozier does not disclose a 
spectrum band dividing unit to average of each frequency band. Lockwood discloses a 
method and apparatus for suppressing noise in a digital signal (Figure 1) including a 
spectrum band dividing unit (12) which divides the input amplitude spectrum sent from a 
time/frequency conversion unit into a plurality of frequency bands and calculates the 
average spectrum of each frequency band, and divides the noise amplitude spectrum. 
Lockwood discloses taking the average of the spectral components of the signal in 
bands (Paragraph bridging columns 3 and 4). Lockwood teaches that this averaging 
reduces fluctuations between bands by averaging the contributions of the noise in the 
bands, which reduces the variance of the noise estimator. Lockwood also states 
averaging greatly reduces the complexity of the system (Column 4, lines 11-15). 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to take the average of each frequency band in order to reduce 
fluctuations between bands and reduce the variance of the noise estimator as taught by 
Lockwood. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Chan et al. (US Patent 5,812,970) discloses a linear predictive filter (Fig. 11, 
reference 62) for use in noise reduction. 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time, policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin Michalski whose telephone number is (571)272- 
7524. The examiner can normally be reached on M-F 7-3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Iran can be reached on (571)272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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